Electronic supplementary material is available online at https://dx
Introduction
The West Indies, including the Greater Antilles, is considered as a distinct biogeographic region [1] , but the close proximity of the islands to North, Central and South America has resulted in a complex mixture of endemic taxa and groups with close ties to continental lineages [2] . The Greater Antilles has a long history of complex tectonic plate movements and periodic terrestrial connections dating back to their formation during the Cretaceous [3] . While this history complicates and obscures patterns of biogeography [3, 4] , the region is an ideal study system to address patterns of dispersal, vicariance and diversification within an island system [2] . As with many islands, the region boasts high levels of biodiversity while under serious threat from habitat degradation and an unstable climatic future [5] . Understanding the island's faunal composition and the evolutionary and geographical origins of endemic groups is critical for the establishment of sound conservation policy [6, 7] .
Numerous studies aimed at explaining the mechanisms of Greater Antilles island colonization have focused on the role of vicariance versus dispersal in non-volant animals [8] [9] [10] [11] [12] . Consistent patterns among these groups could be expected, but the close proximity of the islands to major continents opened multiple avenues of colonization that obscured predictable geographical and temporal origins for many island lineages. Around 160 Ma, during the breakup of Pangaea, Laurasia (including North America) was moving northward away from Gondwana [13] . The distance between these two supercontinents continued to widen when the Caribbean plate produced the earliest form of the Cretaceous Island Arc around 110 Ma, which later gave rise to the Greater Antilles island system. Although early vicariance has been proposed for some faunal groups that existed on the Cretaceous Island Arc [4] , vertebrate evidence is limited, at least for unique lineages that were endemic to the islands [3] . Later, the Arc moved eastward between Laurasia and Gondwana, temporarily abutting what is now southern Mexico before becoming positioned between North and South America around 70-80 Ma [13] . Periodic oceanic inundations led to fluctuations in exposed habitat and island connections, but parts of present day Cuba, Hispaniola and Puerto Rico most likely remained above water since their origins and would have supported any palaeoendemic or ancient dispersing lineages [3, 14] . These fluctuating oceanic levels and slight changes in island positions also led to temporary terrestrial connections with both North and South America. Specifically, when the Cretaceous Island Arc broke up at the end of the Cretaceous [3] , Cuba and Hispaniola drifted closer to North America and may have maintained a land connection until 49 Ma [15] . This connection resulted in a long period of faunal exchange, which is classified as the Palaeogene arc drift vicariance scenario [16] . Another connection to northwest South America around [34] [35] Ma is the Early Oligocene land-bridge GAARlandia (Greater Antilles þ Aves Ridge), which provided a clear path for faunal dispersals to the Greater Antilles with subsequent vicariance [3, 8, 9, 17, 18] .
Large bodies of water serve as a substantial obstacle and act as selective filters for animal dispersal. For example, the avifauna of the Lesser Antilles is depauperate compared with the mainland diversity, which demonstrates that even volant lineages can retain characteristics limiting over-water dispersal [19] . Rafting on flotsam is a known mechanism for dispersing non-volant mammalian [10] and herpetofauna [12] colonists, but appears rare considering the low diversity of mammals on most Greater Antilles islands (excluding single lineage radiations) [20] .
Boasting remarkable levels of diversity, West Indies terrestrial arthropods claim more than 2.5 times the generic endemism as all plants and non-marine vertebrates combined [21] , yet few studies have addressed their biogeographic origins. Most major arthropod lineages appeared before the beginning of the Cretaceous [22] and examining their origins would encompass deep time changes in continental position and environment. Their abundance and diversity are ideal for fine-scale examinations of modern and historical colonization compared to the limited diversity and recent age of most vertebrate groups. A survey of Antillean arthropod diversity does suggest overwhelming overlap with Central and South American lineages [23] , but a number of extant endemic genera and fossil taxa are thought to be closely related to Old World lineages, specifically African [24] . It is plausible that endemic Antillean arthropods could have ancient links to Old World lineages as persistent relicts of once broadly distributed lineages. There is also no doubt that terrestrial arthropods are capable of long-range, over-water dispersal, even transoceanic crossings [25 -27] . However, these Old World links have not been formally tested and suggested relations might represent superficial similarity or convergent forms. The few formal studies that have focused on Greater Antilles arthropods point to close ties with Neotropical lineages through over-water dispersal and terrestrial dispersal/vicariance events. Loxosceles [17] and Selenops [18] spiders were associated with the GAARlandia vicariance event. Weevils [28] , Heliconiidae butterflies [29] , Amphiacusta ground crickets [30] and Drosophila [31] all show patterns of over-water dispersal between Antillean islands and with mainland Neotropics, but even these studies focused on recently diverging lineages.
In this study, we focus on the phylogenetic status of three praying mantis genera endemic to the Greater Antilles to determine the timing and geographical location of their origins. Callimantis Stål, 1877, Epaphrodita Audinet-Serville, 1831 and Gonatista Saussure, 1869 are taxonomic enigmas, having been positioned among Neotropical, Old World and cosmopolitan lineages (electronic supplementary material, table S1). Much of the Caribbean praying mantis fauna has been assumed to be members of well-established groups from Central and South America that dispersed to the islands recently (electronic supplementary material, table S2) [32] [33] [34] [35] [36] [37] , but the ancestry of Callimantis, Epaphrodita and Gonatista remains a mystery and could have ancient ties with Old World lineages. With the origins of praying mantises around 200 Ma and most major lineages appearing in Gondwana between 130 and 70 Ma [22, 35] , addressing the temporal and geographical origins of these three genera would shed considerable light on arthropod colonization of the Greater Antilles and broaden the geographical and historical reach of the endemic biota.
Callimantis, Epaphrodita and Gonatista have been classified based on external appearance, which is typically linked to their ecological life strategies (figure 1) [35] . Gonatista are obligate bark-dwelling mantises historically positioned within Liturgusidae, a family shown to be polyphyletic [35] and later restricted to include only a lineage of Neotropical mantises [34] , of which Gonatista is not a member. Epaphrodita was placed in Neotropical Acanthopidae [32] and later transferred to Old World Hymenopodidae [33] based on their ornate morphology associated with plant mimicry, specifically dead leaves. However, two recent studies rendered the genus Incertae sedis [34, 38] . Callimantis lacks ornate or specialized morphology and was included within the Stagmomantinae for no other reason than its green and unadorned appearance [32, 33] . All three endemic genera occupy drastically different ecological life strategies but share the same geographical distribution. Considering the growing body of evidence demonstrating that biogeography often tracks phylogeny better than ecologically constrained morphology [27, 35, [39] [40] [41] , it is conceivable that these disparate genera are related.
The three genera occupy substantially different ecological life strategies with morphological specializations that ally them to distant, non-Caribbean lineages. This uncertainty in relationship with other Mantodea marks each genus as a taxonomic outlier. Considering the established patterns giving rise to other animal lineages on the Greater Antilles, we propose three possible hypotheses to explain their origins. First, the genera originated recently from Neotropical lineages and dispersed to the Greater Antilles from outside of the Caribbean. Second, each genus represents an ancient lineage with placement deep in the phylogeny among formerly widespread Gondwanan lineages, which could place them in the islands as ancient arrivals. Third, the three genera form a monophyletic lineage that is either rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20171280 palaeoendemic or has dispersed to, and diversified within, the Greater Antilles from an unknown location. Therefore, the goal of this study is to test these origin hypotheses for the three genera by: (i) determining their placement among a broad taxonomic sampling of mantises using genetic sequence data and phylogenetic analysis; (ii) determine their temporal origins using divergence time estimation and (iii) test their geographical origins with distribution data and ancestral range reconstruction.
Material and methods (a) Taxon sampling
A total of 215 praying mantis taxa were selected based on prior studies [35, 38] (electronic supplementary material, table S3), which provide broad coverage across the order while pruning redundant taxa to reduce analytical burden. Distributional data for sampled taxa was available through published records [33] [34] [35] . Three taxa were included for the first time in a phylogenetic study: Callimantis antillarum (Saussure, 1859), Epaphrodita musarum (Palisot de Beauvois, 1805) and Gonatista jaiba Lombardo & Perez-Gelabert, 2004. Outgroup taxa were selected from Blattodea and Isoptera [35, 42] (electronic supplementary material, table S3).
(b) Data generation
Nine gene fragments including 12S rRNA, 16S rRNA, 18S rRNA, 28S rRNA, cytochrome oxidase I, cytochrome oxidase II, NADH dehydrogenase subunit 4, histone 3 and Wingless were used, which resolve deep-level and terminal relationships within the Mantodea [34 -36,38,42] . New sequence data were generated for the three Caribbean taxa by excising thoracic and coxal muscle tissue for extraction using Qiagen DNeasy kits. Specimens and DNA vouchers are deposited at the Cleveland Museum of Natural History. We used well-established Sanger sequencing protocols for Mantodea [35, 38, 42] (accession numbers, electronic supplementary material, table S3).
(c) Alignment
Gene fragments were aligned in Geneious v. 7.1.4 using MAFFT v. 7 [43] and reading frame was determined for coding genes. We used SequenceMatrix v. 1.7.8 [44] to concatenate the matrix for a dataset including 9997 characters. We used PartitionFinder v. 1.1.1 [45] to determine partitioning strategy and models. A total of 19 partitions were input based on gene and codon position with the BIC and greedy settings for model selection and search strategy, respectively. Fourteen partitions were recovered with four models:
The aligned dataset is available through Dryad Digital Repository (http://dx.doi.org/10.5061/dryad.6f529) [46] .
(d) Phylogenetic analysis
We conducted a mixed-model maximum-likelihood (ML) analysis using RAxML v. 8 [47] with partitions corresponding to PartitionFinder results. One thousand non-parametric bootstrap (BS) pseudoreplicates were performed under a GTR model with CAT approximation of gamma-distributed among-site rate rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20171280 heterogeneity. We also conducted a mixed-model MrBayes v. 3.2.3 [48] analysis using PartitionFinder results by implementing four independent runs (four chains each) for 40 million generations. Each Bayesian run was started from a random tree and subsequently monitored for convergence using the program Tracer v. 1.6 [49] . Specifically, the plots for each run for sampled generations (every 1000) were compared using mean likelihoods, standard deviations and distribution plots to ensure they converged on the same distribution after the burn-in. Sampled trees were used to calculate a 50% majority rule tree to determine posterior probabilities (PP) [50] . FigTree v. 1.4.2 [51] was used to visualize topologies and produce figures for both ML and Bayesian analyses.
We conducted topological constraint analysis to determine Bayes factor support for the placement of C. antillarum, E. musarum and G. jaiba. Callimantis antillarum was constrained with Stagmomantis Saussure, 1869, based on Stagmomantinae sensu Ehrmann [33] . Epaphrodita musarum was constrained with Phyllocrania Burmeister, 1838, based on Epaphroditinae sensu Ehrmann [33] . Gonatista jaiba was constrained with Liturgusa Saussure, 1869 and Hagiomantis Audinet-Serville, 1839, all being included within Liturgusidae sensu Ehrmann [33] , but shown to be phylogenetically separate from non-Neotropical Liturgusidae [35] . We conducted two stepping-stone analyses [52] in MrBayes for each constraint and the unconstrained dataset using the same settings as our tree estimation, but ran the stepping-stone algorithm with 40 million generations across 50 steps with an alpha setting of 0.3. Average marginal likelihoods for each constraint analysis and the unconstrained Bayesian runs were used to calculate Bayes factors (BF ¼ difference in natural log units). A BF above 5 is strong support [53] . Final analyses were performed on the Cyberinfrastructure for Phylogenetic Research (CIPRES) Science Gateway [54] .
In support of our phylogenetic analysis, we compared external and internal morphology (genitalia), in accordance to prevailing techniques and nomenclature [55] , of the three Caribbean genera and representatives of their family-groups (Stagmomantis, Brancsikia, Phyllocrania, Liturgusa) totalling 22 specimens [35, 38] . Spine pattern descriptions are modelled after Rivera [56] and nomenclature proposed by Wieland [41] (DS, discoidal spines; PVS, posteroventral spines; AVS, anteroventral spines).
(e) Divergence time estimation
We used the ML tree as the fixed input tree to estimate divergence times using a lognormal uncorrelated relaxed-clock model of among-lineage rate variation in BEAST v. 1.8.3 [57] . Matching prior studies, we employed three fossils as calibrations for stem group divergence minimums [35, 58] , which were Arverineura insignis Nel and Roy, 1996, stem Cheateessidae, 60 Ma, lognormal prior (initial value ¼ 147 [35] , log(mean) ¼ 4, log(s.d.) ¼ 0.8, offset ¼ 0, truncated to 60 -200); Prochaeradodis enigmaticus Piton, 1940, stem Choeradodinae, 60 Ma, exponential (mean ¼ 60, offset ¼ 0) and Mastotermes nepropadyom Vršanský and Aristov, 2014, stem Mastotermitidae, 140 Ma, lognormal prior (initial value ¼ 140, log(mean)¼ 2, log(s.d.) ¼ 0.5, offset ¼ 0, truncated to 140 -300). We applied a normal root height prior based on prior estimates of Dictyoptera [22, 35] with the initial set at 200, a standard deviation of 20 and truncated at 100 -300. Based on PartitionFinder results, we assigned 13 of the 14 partitions the GTR þ I þ G model including partitions fitting transversion (TVM) and transition (TIM) models to avoid oversimplification. The third position of histone 3 was modelled with the JC plus invariant sites. We executed four independent runs using the Yule process [59] and another four independent runs using the birth -death process [59] for the tree prior. Trees were sampled every 10 000 generations over 30 million generations. Tracer was used to monitor convergence across runs. We used LogCombiner v. 1.8.3 to process log and tree files. 
(f ) Biogeographic analysis
We reconstructed ancestral ranges for sampled taxa using RASP (Reconstruct Ancestral State in Phylogenies) v. 3.1 [60] . We coded biogeographic regions [61] as: A-Nearctic, B-Neotropical, C-Afrotropical, D-Indomalayan, E-Australasian, F-Palaearctic and G-Greater Antilles (electronic supplementary material, table S4). Only 9% of taxa required coding for more than one region based on the broad distribution of the sampled species' genus-group. Outgroup taxa were excluded. The maximum clade credibility tree and the distribution of trees sampled during BEAST analysis were used as input for analysis using the Lagrange DEC model (dispersal-extinction-cladogenesis) [62] and the statistical-DEC method (1000 random trees) [63] . We limited max areas to two and applied negative constraints to non-adjacent regions, which prevented disjunct ancestral range reconstruction (negative constraints: AjD, AjE, BjD, BjF, CjE, DjG, EjF and FjG). We applied time and area-dependent dispersal constraints of 1.0 (adjacent regions) and 0.1 (separated regions) based on established Gondwanan vicariance models [64] through creation of time intervals following each major continental rifting event (electronic supplementary material, table S5). Dispersal rates between the Greater Antilles, Nearctic and Neotropics were held at 1.0 due to the close proximity and the intermittent terrestrial connections. Time intervals and the associated event include: (i) Pangaea: root -160 Ma; (ii) Laurasia separates from Gondwana: 160 -135 Ma; (iii) northern South America þ Africa þ India separate from Eastern Gondwana: 135 -121 Ma; (iv) northern South America þ Africa separate from India þ Madagascar: 121 -110 Ma; (v) northern South America separates from Africa: 110 -35 Ma; (vi) Australasia separates from southern South America: 35 Ma -present. Time intervals were not created for vicariance events between ancestral areas outside the scope of our group of interest (e.g. Australia split with New Caledonia þ New Zealand). We also conducted replicate analyses with equal rates (1.0) across all biogeographic regions and time.
Results (a) Phylogeny
The partitioned ML analysis recovered a topology (likelihood score: 2363405.263235) with high BS values (greater than or equal to 80) across most terminal level nodes and low BS values (less than 80) across most backbone nodes (electronic supplementary material, figure S1), which is consistent with prior studies [35, 38] . Bayesian analysis recovered a nearly identical ingroup topology (harmonic mean: 2359927.8) with high PPs (greater than or equal to 80) across all but 22 ingroup nodes (electronic supplementary material, figure S2 ). Only 22 nodes are in conflict when comparing the Bayesian tree topology with the ML topology. Of these nodes, 17 are nested within major clades and represent minor generic-level topological incongruities and lack of resolution in the Bayesian tree from PPs less than 0.5. We represent the final tree topology using the ML results and indicate nodal support values for both BS and PP to indicate areas of congruence and conflict (electronic supplementary material, figure S3 ). The three Caribbean genera, Callimantis, Epaphrodita and Gonatista, were not recovered in their current position in the classification system. Rather, all three were recovered, in both analyses, as a monophyletic lineage (BS: 69, rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20171280 PP: 0.93) independent of all other major clades (electronic supplementary material, figure S3 ). Our analysis recovered most lineages identified in prior studies (electronic supplementary material, figure S3 , shaded clades) [34, 35, 38] . The addition of Callimantis, Epaphrodita and Gonatista did not disrupt these established clades. Haania Saussure, 1871 and Gildella, previously recovered together [35] , were recovered in distant, poorly supported positions in our analysis. The topological constraint analyses recovered much higher average marginal likelihoods (Callimantis (2339883.41; BF: 256.77), Epaphrodita (2339826.42; BF: 199.78) and Gonatista (2339870.11; BF: 243.47)) than the unconstrained analysis (2339626.64).
The three Caribbean genera share morphological and chromatic characters: (i) forefemora with spination formula 4DS/4PVS/13-14AVS; the discoidal spines oriented in a straight line; the foretibiae with 11 -13PVS/12 -13AVS, none decumbent; (ii) thickened stigma on the forewings of males, lighter coloured than surroundings; (iii) forewing of the females with cryptic, mottled, opaque coloration; (iv) folded hindwing of females with the apex visible; the discoidal and anal areas with distinct colour patterns, anal area bisected by contrasting lines; (v) the apofisi falloide of the left phallomere is reduced to a sclerotized knob directed to the right; (vi) the apical process of the left phallomere is short and directed dorsally; (vii) the main sclerite of the ventral phallomere of the left complex is highly elongate with a sinuous lateral margin and no projections and (viii) the distal process of the left complex is absent. Although the birth-death posterior is better, the likelihoods are similar. The birth-death analysis recovered median node ages around 2 Myr older than the Yule model analysis, which was inconsequential to biogeographic interpretations. In both analyses, three of the four independent BEAST runs converged prior to the 20% burn-in threshold. The less optimal fourth runs in both analyses were excluded. We proceeded with the Yule model-based analysis to generate our time-calibrated tree (figure 2). The split between Mantodea and Blattodea (243.7 Ma) was younger [58] and older [22, 35] than prior studies (300 Ma and approx. 200 Ma, respectively), but the CI (216.4-270.6 Ma) falls between these prior estimates. Most crown group divergences correspond with prior estimates [35] 
(c) Biogeographic analysis
The Caribbean lineage diverged from an African þ Indomalayan distributed ancestor (node 4; figure 2 ). This reconstruction is supported unambiguously using both Yule process and birth-death process derived chronograms as well as time interval-dependent and uniform dispersal rates (electronic supplementary material, table S6). Although S-DEC analysis introduced additional range possibilities, the recovery of African þ Indomalayan ancestral range for nodes 1, 2, 4, 5 and 6 was consistent (electronic supplementary material, table S6; figure 2). Node 3 was recovered with a higher probability of an Indomalayan ancestral range (58.44%) over the African þ Indomalayan range. Node 7 was recovered with an African þ Greater Antilles range (65.86%). The ancestral ranges flipped in favour of a Greater Antilles for node 8 (74.33%). Two dispersals at node 4 were recovered with a 0.66 probability. The first was from an Indomalayan range to an African þ Indomalayan range. The second dispersal was from an African þ Indomalayan range to an African þ Indomalayan þ Greater Antilles range. Three events were reconstructed for node 7 with a 0.49 probability. First, the lineage went extinct in the Old World. Second, the lineage dispersed within the Greater Antilles. Third, a single species of Gonatista dispersed to the Nearctic (southeastern North America). All event reconstructions for the seven nodes of interest were consistent across the performed analyses with only slight differences in probability values.
Discussion
The recovery of Callimantis, Epaphrodita and Gonatista together was supported by strong phylogenetic evidence and corroborated by a number of external and male genital characters. These three genera have never been united or even positioned within closely related higher-level taxa (electronic supplementary material, table S1). The morphological convergence between Gonatista and Liturgusidae (barkdwelling), and between Epaphrodita, Hymenopodidae and Acanthopidae (dead lead mimicry) are more evidence of the recurrent pattern of morphological convergence due to similar habitat exploitation in Mantodea [35] . Considering previous findings that biogeography often fits phylogeny better than the morphology [27, 35, 39, 40] , our result should not be surprising. However, it is remarkable that the three extant genera within this small lineage evolved to represent three different ecomorphic types in a very restricted geographical region over a massive time period. No comparable examples exist for an endemic Caribbean animal lineage evolving multiple convergent life strategies with geographically disjunct and unrelated lineages. It speaks to the morphological adaptability of mantises as well as the difficulty in classifying the group based on external characteristics [35, 41] . Although famous examples of relatively recent adaptive specializations in Anolis lizards [11] run parallel to the patterns identified here, our endemic lineage has deep historical reach with possible adaptive specializations originating in the Upper Cretaceous in association with major floristic changes [65] .
(a) Biogeography
During the Cretaceous break-up of Gondwana, most mantises were distributed on the supercontinent [35] . The first major divergence of modern Mantodea occurred between the Neotropical Acanthopoidea (earless mantises) and the Cernomantodea (auditory mantises). All of the Cernomantodea were distributed in the Old World until the occurrence of rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20171280
Palaeogene-aged dispersals back to the Neotropics [35] . The timing of divergence and ancestral range reconstruction definitively positions the Caribbean lineage among Old World Cernomantodea (figure 2), but much earlier than these Palaeogene dispersals. In addition, three earlier backbone nodes (1-3) separate the divergence of the Caribbean lineage and the nearest Neotropical lineage of mantises (figure 2).
The reconstructed dispersal from an Africa þ Indomalaysia ancestral range to the Greater Antilles at node 4 and the subsequent Old World extinction of the lineage at node 7 strongly supports an ancient dispersal to the islands (figure 2). Therefore, there is no evidence to support a Nearctic or Neotropical origin through oceanic dispersal, the Palaeogene arc drift vicariance scenario [16] or the Early rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20171280
Oligocene land-bridge GAARlandia scenario [3] because the lineage is not related to relevant taxa and originated approximately 58 and approximately 75 Myr earlier than these two dispersal/vicariance hypotheses would require, respectively. In addition, early vicariance or presence as relicts on the islands is not possible because the region was separated from Africa by the time our Caribbean clade diverged from other Old World taxa. Long-range oceanic dispersal is plausible for Mantodea [35] as well as other insects [25 -27,66] . The relatively close position of Western Africa to the Caribbean plate 105 Ma would allow for long-range dispersal opportunities (figure 2). Although flight is one way insects can cross vast oceans, it is more likely the lineage dispersed via flotsam as gravid adults or environmentally robust ootheca (egg cases). With the first crown divergence between Gonatista and Callimantis þ Epaphrodita dated to around 90.4 Ma, the lineage would have had approximately 17.4 Myr from its origin to make it to the islands. A direct east to west oceanic crossing is the simplest explanation, but a more complicated path of stopovers is possible before the lineage ultimately reached the islands. Perhaps, the lineage dispersed to an early landmass associated with the Caribbean plate or southern Mexico, such as the Chortis or Maya Blocks [67] before reaching the islands. The lineage could have dispersed across a series of long extinct stepping-stone islands before reaching the islands, a similar pattern suggested for Mascarene stick insects [27] . It is even possible that the lineage dispersed from Africa through South America or early coastal islands. There is evidence for the connection of Africa and South America up until the Albian [68] , which would have provided an early terrestrial dispersal pathway. However, this pathway would require extinctions of the lineage along the route, but there is no Neotropical evidence for the presence of the lineage.
The first crown divergence between Gonatista and Callimantis þ Epaphrodita around 90.4 Ma firmly places the lineage within the islands at a very early date. In fact, the lineage appears to be the oldest endemic animal group on the islands. The vast majority of other endemic groups dispersed to the islands far more recently [8, 10, 12, 18, 69] . Future tests of terrestrial arthropods with suggested affinities to Old World taxa [23, 24] might uncover palaeoendemics or earlier dispersers, but definitive evidence is currently lacking. Considering the islands experienced periods of isolation [2] , ever changing oceanic levels causing periodic inundations and island connections [3] , terrestrial connections to mainland regions that impacted faunal and floral composition [2] , and a front row seat for the massive K -Pg bolide impact that is thought to have exterminated most resident life [2] , it is remarkable that a single lineage of mantises was able to persist for more than 90 Myr within a small island system.
(b) Isolation on islands?
Although species-level diversity within the endemic Caribbean lineage is low, each genus represents a drastically different ecomorph. Either a long, slow rate of speciation and niche specialization explains this pattern or extinction of ancestral diversity left deep divergences between the three Caribbean genera, much like in Mascarene stick insects [27] . Either scenario could be corroborated with fossil evidence, but only three fossil mantises (Chaeteessa, Mantoida and an unknown Mantidae) are recorded from Dominican amber and they date to 20 Ma [70] and represent the earliest branching lineages of mantises [35] .
All other Greater Antilles mantises (electronic supplementary material, table S2) appear to have dispersed to the islands from mainland Neotropical locations starting in the Eocene [35, 36] . These recent arrivals may have impacted the evolution of the Caribbean lineage through niche competition. However, none of these late arrivals occupy the more extreme bark-dwelling or dead leaf mimicking ecomorphs that characterize Gonatista and Epaphrodita, which may have isolated these two genera from the negative impacts imposed by recent arrivals. With the exception of the Cuban mantis, Gonatista grisea (Fabricius, 1793), becoming established in the southern United States, members of the endemic Caribbean lineage have not dispersed to, or gained a foothold in, the Nearctic or Neotropical mainland. Successful dispersals may be rare or mainland mantises outcompeted the arriving Caribbean species. The survival of Gonatista grisea in southeastern United States may be due to the poor Nearctic praying mantis diversity, which offered no competition for the bark-dwelling niche. Perhaps, the Caribbean lineage is maladapted to mainland conditions or could not contend with a broader diversity of competitors and predators.
(c) Conservation
A Cretaceous origin and dispersal positions the Greater Antilles praying mantis lineage as one of the oldest, if not the oldest, known extant endemic animal group on the islands, followed by land snails, xantusiid lizards and solenodontoid shrews, all diverging more recently [69, 71] . When endemic lineages go unrecognized through lack of solid estimates of relatedness, their importance to biodiversity is undocumented [6, 7] . For example, the Lord Howe Island 'tree lobster' was thought to be a member Eurycanthinae [39] . However, phylogenetic analysis identified the species as a convergent form with Eurycanthinae and representative of a highly unique lineage within the Australian Lanceocercata. The argument to preserve the Lord Howe Island tree lobster shifted from saving a single island species to preserving a 'key taxon with respect to phasmatodean diversity' [39] . Much is the same for the three endemic Caribbean genera, which together are a 'key taxon' among Mantodea. Understanding their species-level distribution, inter-island biogeographic history, and true diversity will shed considerable light on the faunal history of the Greater Antilles and provide a new arthropod model that can address events in the early history of the islands when most vertebrate groups were absent.
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